Upregulation of lncRNA MEG3 promotes hepatic insulin resistance via increasing FoxO1 expression.
Hepatic insulin resistance is a major characteristic of type 2 diabetes mellitus. LncRNA MEG3 has been shown to correlate to hepatic glucose production; however, the underlying mechanism remains unclear. This study aims to investigate the role of MEG3 in hepatic insulin resistance. High-fat diet mice, ob/ob mice and mice primary hepatocytes were used in this study. Expression of MEG3, FoxO1, G6pc and Pepck were determined by real-time PCR. FoxO1, G6pc, Pepck, HDAC1 and HDAC3 protein levels were analyzed by western blotting. Hepatic gluconeogenesis, glycogen accumulation, triglyceride and glycogen contents were measured by corresponding assay or kit, and body weight was monitored after an overnight fast. Gene expression of MEG3 was upregulated in high-fat diet and ob/ob mice and increased by palmitate, oleate or linoleate. MEG3 overexpression significantly increased FoxO1, G6pc, Pepck mRNA expressions and hepatic gluconeogenesis and suppressed insulin-stimulated glycogen synthesis in primary hepatocytes, whereas palmitate-induced increase of FoxO1, G6pc and Pepck protein expressions could be reversed by MEG3 interference. In addition, high fat enhanced expression of lncRNA MEG3 in hepatocytes through histone acetylation. Furthermore, MEG3 interference could reverse the up-regulation of triglyceride as well as impaired glucose tolerance and down-regulation of glucogen content in high-fat diet mice or ob/ob mice. Upregulation of lncRNA MEG3 enhances hepatic insulin resistance via increasing foxO1expression, suggesting that MEG3 may be a potential target and therapeutic strategy for diabetes.